Blockade of substance P receptors inhibits non-nicotinic, non-adrenergic colonic contractions induced by stimulation of the lumbar sympathetic nerves to the feline large intestine.
Experiments were performed on chloralosed cats, pretreated with guanethidine and hexamethonium and with ligated adrenals. The motility of an arterially isolated colonic segment was monitored by a volumetric method. Colonic contractions were induced either by electric stimulation of the centrally cut lumbar splanchnic nerves, or by close i.a. injections of acetylcholine (ACh). Close i.a. injections of substance P (SP) were performed in order to test the degree of SP-receptor blockade. Blockade of colonic SP-receptors, either by close i.a. administration of large amounts of SP itself or by Spantide, a competitive SP-receptor antagonist, markedly reduced or abolished the neurally induced colonic contractions, while responses to ACh were unchanged. These results indicate a role for SP, or a closely related peptide, as an intermediate neurotransmitter in the neurally induced colonic responses. Thus, the present study gives support to the hypothesis that non-nicotinic, non-adrenergic colonic contractions, in response to electric stimulation of sympathetic nerves, are due to an antidromic activation of sensory neurons with peripheral excitatory collaterals which release SP, in turn activating the colonic smooth muscle, mainly via a muscarinic mechanism.